Abstract Acariotic mange in rabbits is one of the important constraints in rabbit husbandry. Sarcoptes scabies var. cuniculi and Psoroptes cuniculi are most common mites prevailed in rabbits, but Notoedres cati, is the rarest mite ever been reported in rabbit. Two New Zealand white rabbits were presented with clinical signs of pruritus, alopecia, scab and crust formation and lichenification on the upper lip, ear pinnae, eyelids, lower jaw and limbs. Deep skin scraping was taken separately from 4 to 5 different skin lesions from each rabbit, revealed mixed infestations of N. cati, S. cuniculi and P. cuniculi. Subcutaneous injection of ivermectin at weekly intervals for four weeks resulted in remission of clinical signs and improvement of health condition in rabbits. This is the first report of N. cati infestation of rabbit in Odisha.
Introduction
Mite infestation is one of the most common and major constraint in both pet and commercial rabbit population in India (Darzi et al. 2007; Panigahi and Gupta 2013) . Sarcoptes scabies var. cuniculi and Psoroptes cuniculi, the burrowing and non-burrowing mites respectively, are most common mites prevailed in rabbits (Singh Singla Singla Aulakh 2003; Saha and Mukherjee 1998) , but Notoedres cati, is the rarest mite ever been reported in rabbit (Darzi et al. 2007 ). Being a contagious parasitic skin disease, mites are generally spread from rabbit to rabbit by direct skin contact between infected and non-infected rabbits or through contact with the environment. Psoroptes infestation is characterized by extreme crusting, formation of scales and scab and itchiness of the external ear canal and pinnae, but the same clinical signs can be seen in lips, nose, neck, legs and sometimes around genitalia in case of Sarcoptes and Notoedres infestations. Various acaricides have been used to control the disease of which ivermectin given orally or by injection has been reported to be effective in treatment of acariosis (Singh Singla Singla Aulakh 2003; Eraslan et al. 2010 ). The present study describes the degree of parasitemia in two mite infested rabbits, along with their successful therapeutic management with subcutaneous administration of ivermectin.
Case history and observations
Two New Zealand white rabbits were presented to Teaching Veterinary Clinical Complex with history of inappetance, itching, alopecia and rough hair coat. Physical examination revealed dullness and depression with presence of diffused erythema, crust, scale and scab formation in lips, nose, ear pinna and inter-digital space and patchy alopecia over face, around eyes and margin of ear pinna ( Fig. 1 ). Both deep and superficial skin scrapings scraping was taken separately from 4 to 5 different skin lesions for detection of mites and for fungal culture (Miller and Michael 1999) , respectively.
Blood sample was collected on day 0 (before treatment) and day 28 (after treatment), from the marginal ear vein in two separate vials i.e. one with disodium EDTA as anticoagulant for conducting the haematological parameters and other vial without anticoagulant for harvesting serum to perform biochemical assay (Ozkan et al. 2012 ). Haematology was done by haematological auto analyser and biochemical analysis by semi auto analyser (Merck) using commercial reagent kits as per manufacturer's instruction.
Result
The deep skin scraping revealed severe infestation of Sarcoptes scabies var cuniculi, Psoroptes cuniculi and Notoedres cati mites in both the rabbits (Figs. 2, 3 ). There was absence of any fungal mycelli in superficial scraping in culture media.
The average haematological parameters (Table 1 ) and biochemical parameters (Table 2) did not revealed any significant change before and after treatment and were within normal range except the average Eosinophil percentage is little higher than untreated rabbits.
On the basis of skin scraping examination and clinical signs these cases were diagnosed as mixed infestations of Sarcoptes, Psoroptes and Notoedres mites.
Treatment and discussion
The rabbits were treated with ivermectin @ 400 lg/kg body weight, subcutaneously at weekly intervals for four weeks. Zincovit* was administered orally as five drops per animal twice daily. The therapy was assessed 2 weeks after the start of the treatment and thereafter fortnightly. No adverse reactions were recorded at any stage of the treatment. The epidemiological study sighted that Sarcoptes scabies var cuniculi is mostly found in Indian rabbits, Psoroptes cuniculi infestation is also not uncommon, but infestation of Notoedres cati is very rare (Darzi et al. 2007; Ravindran and Subramanian 2000) . Sarcoptes and Notoedres are burrowing fur mites; produce their pathogenic effects by burrowing activity and mechanical damage caused by the parasites during excavation, irritant action of their secretions and excretions, allergic reactions to some of their extracellular products and especially the release of IL-1 (Henry 1996; Wall and Shearer 1997) . On the other hand Psoroptes cuniculi, the non burrowing ear mites, does not burrow into the epidermis but pierce their mouth parts into the skin to feed upon the lymphatic fluid and their excretory and secretary products produce inflammatory reaction resulting in clinical signs.
In the present study, demonstration of mites with microscopic examination along with characteristic skin lesions in most of the body parts confirms the mixed acariotic mange in rabbits. Ivermectin given subcutaneously at a dose of 400 lg/kg selectively binds to glutamategated and gamma-aminobutyric acid (GABA) gated chloride channels in the nervous system of mites, resulting in hyperpolarization of cell, paralysis and finally death of mites, which was in accordance with Singh Singla Singla Aulakh (2003) and Quesenberry and Carpenter (2004) .
Summary
In the present case, deep skin scraping was taken from 4 to 5 different skin regions of the affected rabbit's revealed concurrent infestation of Sarcoptes, Psoroptes and Notoedres acarosis. After 2 week post treatment with ivermectin, there were absence of mites in the skin scraping examination. At the same time, general condition improved and skin lesions resolved, and clinical signs of pruritus disappeared. Lesions due to scratching rapidly resolved over the whole body surface including face, resulting in hair growth and resolution of alopecic areas, suggesting that subcutaneous administration of Ivermectin is effective in mixed mange infestation in rabbit. 
